Drug Treatment Courts (DTCs) integrate therapeutic interventions for substance using offenders with the administration of justice. Available evidence indicates that DTCs are effective at reducing recidivism, but it is not yet established whether they are equally effective for all subgroups of offenders. The current study investigates the comparative effectiveness of a Canadian DTC among subgroups defined by ethnicity, gender, prior offending, and the presence of a co-occurring mental disorder. Results indicate greater reductions in recidivism among female and Aboriginal participants, and no differences in recidivism associated with the presence or absence of co-occurring mental disorders or the number of prior convictions. Longer duration of involvement with the DTC program was positively associated with reduced recidivism. The effectiveness of DTCs with distinct subpopulations may be related to their composition and inclusion of expertise relevant to the needs of diverse participants.
Introduction
Drug Treatment Courts (DTCs) have proliferated in response to burgeoning numbers of offenders with drug-related problems (Office of National Drug Control, 2007) . The growth in DTCs has been most apparent in the United States, which is estimated to "social stability" (see Mackinem & Higgins, 2008) . However, it remains unclear whether specific adaptations to DTC programs (e.g., mental health treatment, housing services, etc.) may be sufficient to reduce or eliminate outcome differences between subgroups. The selection of interventions within DTCs is guided by the theory of Risk-Need-Responsivity (RNR). RNR provides an empirically supported framework for matching offenders' characteristics to treatment programs (Andrews & Bonta, 2006) . Recent evidence suggests that adherence to the principles of RNR is associated with greater reductions in recidivism among DTCs overall (Gutierrez & Bourgon, 2009 ). However, little knowledge is available to support the application of RNR theory with subgroups of offenders in DTCs.
Beyond the context of DTCs, a growing body of literature examines the presence of distinct needs among subgroups of individuals seeking treatment for alcohol and other substance dependence in the health sector. Evidence from the field of drug treatment research suggests that outcomes of substance-use treatment are superior when services, including health and social interventions, are matched to client needs (Marsh, Cao, & D'Aunno, 2004; McLellan & McKay, 1998) . Consistent with results from DTCs, differences between members of racial and ethnic groups appear to be associated with different treatment needs and outcomes (Marsh, Cao, Guerrero, & Shin, 2009) . In general, patients with co-occurring disorders have worse outcomes from drug treatment than patients who present with SUDs alone (Najt, Fusar-Poli, & Brambilla, 2011) . This finding has also been observed among offenders undergoing treatment for substance use, where the presence and severity of co-occurring mental disorders has been shown to mediate outcomes (Jaffe, Du, Huang, & Hser, 2012) .
These results may have particular relevance for court-affiliated drug treatment programs, where participants are disproportionately drawn from ethnic and racial minorities (Cresswell & Deschenes, 2001) , and include high percentages of individuals with co-occurring mental disorders (Belenko, 2001 ). However, little is known within the Canadian context about the effectiveness of DTCs, or the relationship between program outcomes and the characteristics of offenders. As noted previously, DTCs are increasingly included in the national drug control strategies of several countries. However, the recency of these programs has resulted in a shallow base of knowledge regarding the need to adapt the familiar U.S. model to international jurisdictions based on differences in legislation (e.g., presence or absence of mandatory minimum sentencing for drug offences) or case mix (e.g., differences in the gender and ethnicity of offenders).
Previous research on the DTC of Vancouver (DTCV) concluded that the program produced a significant reduction in recidivism in comparison with routine adjudication (Somers, Currie, Moniruzzaman, Eiboff, & Patterson, 2012) . Consistent with many DTCs, the Vancouver program includes a significantly greater proportion of females and members of ethnic or racial minorities (particularly Aboriginal peoples) than are observed in the broader offender population (Somers et al., 2012) . The overrepresentation of females and Aboriginals may be seen as welcome, because both groups are increasingly prevalent within the offender population (Harrison, Allen, & Beck, 2005; Kong & Au Coin, 2008; Landry & Sinha, 2008) . Moreover, opportunities for diversion, if successful, could serve to lessen these trends. However, as noted above, it is unclear how participant characteristics interact with DTC participation, and whether there are differences in effectiveness among members of different subgroups.
The operations of the DTCV have evolved since its inception in 2001. Diverse health and human services have been integrated into the court program to better address the needs of participants, who are drawn from one of Canada's poorest and most socially marginalized neighbourhoods. Participants commonly present with complex health, housing, and vocational challenges alongside their involvements with substance use and crime. The staff complement of the program includes addiction and mental health counselors, probation, nursing, and social assistance services, as well as Aboriginal liaison and links to housing services. The team caseload is restricted to DTCV participants.
The purpose of the present study is to examine whether the effectiveness of the DTCV differed between subgroups of offenders defined on the basis of ethnicity, gender, prior offending, and the presence of a co-occurring mental disorder. This research constitutes the first Canadian study to investigate subgroup differences in recidivism among participants in DTCs.
Method

Data Sources
Data for the present study were provided through the British Columbia Inter-Ministry Research Initiative (IMRI). The purpose of the IMRI is to create and maintain an information resource that can support the evaluation of multiagency programs. Our analyses utilize nonidentifying linked administrative data, contributed by three independent Provincial government Ministries: Justice, Health, and Social Development. The variables contained in the IMRI reflect the services provided by the contributing agencies, and are collected and recorded at the point in time that services are delivered.
Data from the contributing Ministries comprise a relatively complete inventory of the health, corrections, and income assistance services associated with the full population of sentenced offenders in British Columbia. The completeness of these data reflects the central organizational and funding role provided by the Provincial government in the administration of these various services. The current analysis uses linked data spanning from 1997 to 2010.
Social and demographic information is collected by several government sources, and has been aggregated for the present analyses. Records of offences are based on sentences administered through Provincial and Supreme Courts prior to and following involvement with the DTC. The Provincial Medical Services Plan includes details of community health services provided by physicians in the period prior to DTC participation.
Participants
Participants were included if they were enrolled in the DTCV between its inception in December 2001 and November 2008, and regardless of their eventual status in the program. We restricted inclusion to individuals who exited the DTCV by March 31, 2009, ensuring at least 12 months of follow-up data for each participant, and excluded individuals who died during their involvement with the program. We also excluded participants who had no sentencing history with BC Corrections in the past 5 years before their enrollment in the program.
Participants were categorized into two groups to describe their status at the point of exiting the program. Graduates fulfilled the program criteria and were termed as "completers." Participants who were excluded from the program following initiation (Discharged/Crown opted out) or who removed themselves from the program (Withdrew) were described as "non-completers." It is possible for participants to have entered the DTCV program more than once during the study period. In such cases, we used the participant's most recent admission in our analyses.
Measures
Recidivism. Recidivism was defined as any convicted offence. All participants were followed forward to identify subsequent convictions during the 12 months following involvement with the DTCV, and regardless of their status at program completion (i.e., graduated, discharged, withdrawn). In the current study, recidivism in the postprogram period was considered as the primary outcome.
This study was reviewed and approved by the Research Ethics Board of Simon Fraser University.
Diagnostic Information. Diagnoses are based on the ninth edition of the International Classification of Diseases (ICD). All diagnoses were administered by physicians (family physicians and psychiatrists) practicing under the publicly funded single payer scheme.
All disorders were included within the ICD range of 290-319 (Mental Disorders). SUDs were identified using the 3 digit codes of 291, 292, 303, 304, and 305. Nonsubstance-related mental disorders (NSMDs) consisted of all other codes within the range identified. Individuals diagnosed with at least one NSMD and at least one SUD were identified as having dual diagnosis status. Accordingly, this study focused on the most common and most prevalent diagnoses, and those that are reliably captured by provincial administrative databases. A number of potentially relevant conditions are not represented in the diagnostic reporting structure used in this jurisdiction and could not be included (e.g., fetal alcohol syndrome, brain injuries).
Following the procedures outlined above, four nonoverlapping groups were established based on the diagnosed prevalence of mental disorders in the 5-year period prior to entering the DTC, and using the ICD codes described above. The resulting groups were labeled as follows:
1. no diagnosis (reference group) 2. NSMD 3. SUD 4. both NSMD and SUD
Analyses
An initial descriptive analysis for the study population was performed. Bivariate comparisons of continuous variables (e.g., age, program duration) were conducted using t tests. Comparisons of categorical variables between groups were conducted using Pearson's chi-squared test. Univariate and multivariable logistic regression analyses were used to model the independent associations between sociodemographic and program-related characteristics and recidivism in the post-program period. Odds ratios (ORs) and 95% confidence intervals (CIs) obtained from logistic regression analyses were reported as measures of association. Variables for multivariable logistic regression were chosen based on statistical significance in bivariate comparisons and evidence from literature. In addition to testing main effects, the interactions between several independent variables (e.g.: gender and program completion status; ethnicity and program completion status) were assessed in the logistic regression analysis. Multivariable models with and without interaction terms (nested models) were compared using the likelihood ratio (LR) test. Interactions terms were not considered in the model-building process if they were nonsignificant or did not improve the overall model fit statistics. All reported p values were two-sided.
Data analysis was conducted using SPSS (Version 19). The frequency of missing values for covariates included in the analysis was low with a range from 0% to 2%. Therefore, participants with missing values were not accounted in the analysis.
Results
A total of 659 participants were enrolled into the program until March 31, 2009, since its inception. Among them, 259 participants were excluded due to any of the following reasons 1 : deceased (n = 12), active program status (n = 76), less than 1-year follow-up period (n = 83), and no history of recidivism in the last 5 years (n = 132). The study population included a total of 400 DTCV participants who met the inclusion criteria. The sociodemographic characteristics of the sample are presented in Table 1 . Participants were on average 34 years of age. Thirty-nine percent of the sample was female, and nearly half were Caucasian with a large minority (36%) of self-reported Aboriginal ethnicity. The modal level of educational achievement was Grade 10/11 (41%). Twelve participants died prior to the 12-month follow-up and were excluded from analyses. Participants who died had a mean age of 35, and were otherwise similar to the overall cohort based on demographic characteristics.
One half of the sample (49%) had been diagnosed with an ICD-9 NSMD within the 5 years prior to entering the DTCV. A slightly higher percentage (64%) had been diagnosed with a SUD. Of those offenders who had a diagnosed SUD, the majority (comprising 40% of the total sample) had an additional mental disorder, while a smaller number (24% of the total sample) had an SUD alone. Diagnoses of NSMD alone were relatively uncommon and were observed among only 9% of the sample. A much higher number of those with NSMD also had a diagnosed SUD (40% of the sample). Twenty-seven percent of the sample was associated with neither a substance-related nor a non-substance-related diagnosis during the 5 years prior to their admission to the DTCV.
The DTCV status and offence histories of participants are shown in Table 2 . The vast majority (85%) had a single admission to the DTC. A minority met criteria for graduation (18%), while the majority of participants were either "Discharged" (70%) or "Withdrew" themselves from the program (12%). Regardless of their status at termination, participants were enrolled in the DTCV for a mean of 255 days, and for a mean of 232 days when considering only their most recent (or "last") admission.
DTCV participants were convicted of an average of 8 offences in the 5 years before entering the program, and an average of 4 offences in the 2 years preceding DTC. Note: NSMD = non-substance-related mental disorders; SUD = substance use disorders.
Eighty-seven percent of the cohort had a prior sentence with BC Corrections in the 2 years prior to entering DTCV. In the year following their involvement with DTCV, a minority (39%) of participants were convicted of a new offence. The mean number of days between participants' exit from the program and the occurrence of these offences was 142. Table 3 illustrates the relationship between sociodemographic and program-related characteristics and the presence or absence of recidivism in the 12 months following participation in the DTCV. There are no significant differences associated with any of Note: NSMD = non-substance-related mental disorders; SMD = substance-related mental disorders; SUD = substance use disorders.
the reported sociodemographic items. Recidivism was significantly related to program status, with "graduates" showing lower rates of recidivism. In addition, longer involvement (in days) with the DTCV was associated with significantly lower recidivism, independent of whether the criteria for program completion were met. Individuals with no offences in the 1 or 2 years prior to the index offence were also significantly less likely to recidivate in the 12 months following their involvement with the DTCV. Logistic regression was conducted to further examine the independent association between potential predictor variables and recidivism. The effect of interactions (between gender and program completion and ethnicity and program completion) on recidivism were not included in the model due to their nonsignificance (p > .05) and lack of improvement of overall model fit statistics. ORs are presented in Table 4 , first in unadjusted (UOR) form, and then after adjustment (adjusted odds ratio [AOR]) for possible covariates as listed in the table. The adjusted model indicates that postprogram recidivism was not significantly associated with any of the following variables: age at enrollment, education level, history of mental disorders, or history of Note: UOR = unadjusted odds ratio; AOR = adjustment odds ratio; NSMD = non-substance-related mental disorders; SMD = substance-related mental disorders; SUD = substance use disorders.
recidivism 2 years prior to entering the DTCV. Recidivism following DTCV was significantly and negatively associated with female gender, Aboriginal or "other" ethnicity, fulfilling criteria for graduation, and having longer duration of involvement with the program (see Table 4 ).
Discussion
Our results indicate that the impact of the DTCV on recidivism differed significantly between subgroups of participants. Logistic regression analysis revealed superior outcomes among females as well as among Aboriginal participants in comparison with males and Whites, respectively. These results suggest progress responding to the needs of participants who have historically exhibited poorer outcomes with DTCs. Peyton and Gossweiler (2001, p. 9) noted "that one of the greatest frustrations of drug court comes from the need to provide specialized services for racial and ethnic minorities, as well as women" (cited in Hartley & Phillips, 2001, pp. 116-117) . Our analyses demonstrated, unsurprisingly, that program graduates had superior outcomes compared with participants who withdrew or were discharged prior to completion (Latimer et al., 2006) . However, results also showed that for all participants, the effectiveness of the DTCV was greater in relation to longer duration of involvement with the program. Also of importance, recidivism outcomes were similar regardless of whether participants had co-occurring mental disorders alongside their substance use, and regardless of the extent of participants' prior offending. As with other correctional programming, gender appears to be associated with DTC outcomes (e.g., Gendreau, 1996) . The results of our study indicate that females are at one-half the risk of reoffending following DTCV compared with men. We observed that 20% of male graduates were reconvicted in the follow-up period, while none of the female graduates had any repeat offences (data not shown). Some evidence suggests that women are more likely to successfully complete DTCs than men (Gray & Saum, 2005) . Recent research noted that being a parent was predictive of success in DTC (Wu, Altshuler, Short, & Roll, 2011) . However, this association does not appear to be consistent, and inadequate support for women with children has been described as a potential barrier to DTC participation and completion (Bull, 2003; Taplin, 2002) . It may be that the effect of gender in the present study is associated with interpersonal responsibilities in the community, such as parenting, and that these mediate the observed superior outcomes for female participants. In addition, male gender is consistently associated with recidivism in the offender population, and the current results are likely a reflection of this prognostic risk (Butzin et al., 2002) . Females constitute 12% of the general offender population in the court where the DTCV is collocated (Somers et al., 2012) but represent 39% of the current sample, suggesting that DTCV is an attractive option for some female offenders.
Aboriginal peoples comprise less than 5% of the British Columbia population (BC Stats, 2006) and constitute 17% of the general offender population in the court where DTCV is collocated (Somers et al., 2012) . However, Aboriginal peoples represent 36% of the DTCV cohort. The very high proportion of Aboriginal peoples in the DTCV is likely due to several interconnected factors, including the composition of the population in the catchment area of the court (Vancouver's Downtown Eastside), the social marginalization of Aboriginal peoples, and the uneven distribution of drugrelated problems between ethnic groups. More generally, it is understood that the justice system places unequal and inequitable burdens on Aboriginal peoples in Canada (Royal Commission on Aboriginal Peoples, 1996) . In light of these factors, the finding of significantly superior outcomes among Aboriginal DTCV participants is remarkable. Factors that may contribute to this outcome include the familiarity of the DTCV team with Aboriginal offenders as well as the inclusion of a dedicated Aboriginal liaison. Program retention has been observed to be a particular challenge among members of ethnic minorities in DTCs (e.g., Brown & Zuelsdorff, 2009) , with implications for specific services as observed in the DTCV. Nevertheless, it is not clear how the operation of the DTCV produces different outcomes between ethnic groups. In addition to the potential role of program-specific factors (e.g., Aboriginal resources), there may be differences between Aboriginal and non-Aboriginal participants that mediate differences in outcome (e.g., motivation for change). Further understanding and clarification of this observation is particularly important in the Canadian context, to help promote effective diversion of Aboriginal offenders from the traditional administration of justice.
Over recent decades, there has been increasing recognition of high rates of comorbidity between substance use and mental disorders in the general population (Johnson, Brems, & Burke, 2002; Kessler, Chiu, Demler, Merikangas, & Walters, 2005) . As a consequence, health systems have undergone reforms to integrate addiction and mental health services, dismantling perceived silos in an effort to be more responsive to client needs (Horvitz-Lennon, Kilbourne, & Pincus, 2006) . Concurrent substance use and mental disorders are associated with poorer treatment outcomes in the general health system (Najt et al., 2011) , further reinforcing the rationale for integrated care. Research on DTCs is beginning to clarify practices that promote effective outcomes for clients with concurrent disorders, including the ability to integrate mental health with substance-related care (e.g., Evans, Anglin, Urada, & Yang, 2011) . Moreover, research suggests that untreated mental illness may pose a specific risk of poorer outcomes among DTC clients (Evans, Huang, et al., 2011) . Results from the current study indicate that nearly half of all Vancouver DTC clients had been diagnosed with a NSMD within the 5 years prior to their enrollment in DTC. Because this estimate is restricted to people who sought medical care and were diagnosed with a mental health problem, it is likely an underestimate of the true prevalence of mental disorders in the sample. It is plausible that the absence of differences in recidivism between those with or without a concurrent mental disorder is due to the integration of mental health and substance use services within the DTC team. However, further research is needed to clarify the specific interventions and practices within the program that are most responsible for this finding. Although the composition of DTCs has evolved over the past two decades, there is relatively little research to substantiate the association between changes in the resourcing of DTCs and related improvements in offender outcomes. Our results indicate that less than two thirds (64%) of DTCV participants had been diagnosed with a SUD in the 5 years preceding their involvement with the court. This relatively low rate of detection and treatment is likely attributable to participants' low level of engagement with community-based health care. More positively, it suggests that greater emphasis on case finding and the delivery of effective drug treatment could effectively divert some individuals from offending, and from candidacy for DTC participation in the first place.
Of all those who initiated participation in the DTCV, about one in five fulfilled the criteria for graduation. This graduation rate is somewhat lower than that reported by reviewers (DeMatteo, Marlowe, Festinger, & Arabia, 2009; Guydish, Wolfe, Tajima, & Woods, 2001 ). Nevertheless, participants were engaged with the program for a relatively lengthy period (an average of 255 days) regardless of whether they achieved graduation status. Our results further demonstrate that duration of involvement in the program was positively associated with reductions in recidivism. This finding may support the importance of retaining individuals in DTC programs for as long as possible, and is consistent with previous research showing an association between program participation and improved outcomes (DeMatteo et al., 2009 ). The graduation rate of the DTCV may be a reflection of atypical and complex client needs or program characteristics in the current setting. Our results also suggest that the existing graduation criteria may warrant review, particularly as many nongraduates exhibit reductions in reoffending. Previous research using an intent-to-treat approach (i.e., including all participants regardless of the graduation status) found that the Vancouver DTC resulted in significant reductions in recidivism (Somers et al., 2012) . Nevertheless, the present results confirm that the effectiveness of the Vancouver program is significantly greater among the subset of participants that fulfill criteria for graduation.
The results presented in this research are drawn from a large longitudinal database that includes administrative records for the full population of offenders in British Columbia. Diagnostic status was based entirely on physician diagnoses, and the dependent measure of recidivism was drawn directly from correctional information systems. Nevertheless, several limitations should be acknowledged. The use of administrative data may be subject to coding errors or incompleteness and does not include factors such as changes in policing or access to nonphysician services that may be associated with the observed changes in reconviction. Our reliance on the treated prevalence of disorders among offenders undoubtedly resulted in an underestimate of the true prevalence of mental disorders within the BC corrections population, due to the underdetection of illness. Knowledge concerning services administered by private psychologists and psychiatrists, as well as emergency room and forensic services, could have expanded our prevalence estimates. A further limitation is our inability to specify the program components that may mediate outcomes for different subgroups or for the DTC client cohort as a whole. Finally, the generalizability of findings across DTC programs is largely unknown. The Vancouver DTC works with a distinct and disadvantaged subpopulation of offenders sentenced in the Downtown Eastside. In other DTCs, it has been observed that up to one half of clients were drug "experimenters" who were able to become abstinent with little difficulty (DeMatteo et al., 2009) . Considerably more research is required to improve understanding of the distinct health service needs of such disparate populations and to integrate this knowledge into the distinct legal contexts of the various jurisdictions that now incorporate DTCs as a central element of their drug control strategies.
The present study is the first empirical investigation of the relationship between subgroup characteristics and outcomes in a Canadian DTC. Our findings provide preliminary support for the relative effectiveness of the Vancouver DTC among females, Aboriginals, persons with concurrent mental disorders, and those with significant sentencing histories. Further research is required to clarify the active ingredients responsible for these program outcomes. More generally, considerable future research is needed to guide the further evolution of DTCs in Canada and elsewhere, to ensure their responsiveness to the needs of a large and growing pool of eligible participants.
